The assessment of BI-RADS category one and 2 (normal, and benign) and BI-RADS category 4 and 5 (suspected, and highly suspected) breast lesions are relatively easy for radiologists and clinicians; BI-RADS category 3 is more difficult.[@ref1] Many studies have shown that there are significant differences between radiologists who interpret breast lesions as BI-RADS 3.[@ref2],[@ref3] In addition, radiologists who are not sure how to report a finding often extensively use BI-RADS 3. However, BI-RADS 3 is moderate and has different meanings in US, mammography, and magnetic resonance imaging (MRI). Indeed, it is assessed differently in these 3 modalities. Breast imaging-reporting and data system 3 makes a large range of actions and reactions. It causes patient anxiety, removes some unnecessary biopsies, and is often overlooked by patients and clinicians.[@ref1]

After a complete diagnostic assessment, classifying the imaging results as BI-RADS 3 is highly predictive of benignity, and experts allow for a short interval of follow-up rather than biopsy.[@ref1] However, the follow-up of BI-RADS category 3 indeterminate radiological lesions at 6-month intervals can create an issue for radiologists, patients, and breast surgeons.[@ref4] However, if the morphological characteristics of these lesions change over time (with delayed biopsy), then concerns arise that these lesions may progress to more advanced stages.[@ref4] Some mass lesions are biopsied due to concerns of breast cancer.[@ref5],[@ref6] Experts currently recommend image-guided biopsy of these lesions including fine-needle aspiration, percutaneous core biopsy, and vacuum-assisted biopsy.[@ref7]

The detection of a fibroadenoma (benign breast growth that most commonly presents in young women) can cause anxiety and concerns patients especially because the patients know that any breast lump could be cancerous. Fibroadenoma has a very slight risk of developing into breast cancer in the future, but the majority of fibroadenomas are benign breast lumps.[@ref8] However, sampling BI-RADS 3 small breast lesions under imaging guidance may result in an inadequate or non-definitive histological assessment. Therefore, the psychological distress and patient fear caused by the abnormal results of a mammography and the subsequent biopsy process may not be eliminated by negative biopsy results.[@ref5]

Open surgical intervention for BI-RADS 3 intermediate breast lesions with local excision following wire or radionuclide material findings is common. Alternative interventional radiological methods have recently been described and are now common for the excision of these lesions. These include vacuum-assisted core needle biopsy (handheld Mammotome probe; Ethicon Endo-Surgery, Cincinnati, OH, USA) and intact BLES (Intact Medical Corp., Framingham, MA, USA) procedures.[@ref9],[@ref10] Generally, local anesthesia is sufficient to perform these procedures. The complication rate is quite low, and scar formation after the procedure occurs at a tolerable rate. Intact removal of these masses as a whole should always be preferred because if these masses lose their integrity, then the margin cannot be evaluated, and there may be some residual tissue left behind.[@ref11]-[@ref13] Breast imaging-reporting and data system has been shown to be a safe and effective biopsy method used in thousands of cases in the United States of America for 15 years.[@ref10],[@ref14]

Breast imaging-reporting and data system is an automated, vacuum-assisted single-pass biopsy device that uses radiofrequency (RF) with stereotactic or US guidance. It allows for a monoblock excision of breast lesions. This technique is an outpatient clinical procedure, and such RF cautery offers small but complete unfragmented excision. This intact architecture is sufficient for diagnosis and margin evaluation. The aim of this study was to evaluate the efficacy of BLES in excisional biopsy in women who had indeterminate BI-RADS 3 breast lesions of less than 2 cm in diameter and serious anxiety due to the possibility of breast cancer.

Methods {#sec1-2}
=======

This retrospective study reviewed the records of women who underwent the BLES procedure between September 2011 and November 2014 in the interventional radiology unit of Okmeydanı Education Research hospital in Istanbul, Turkey, were reviewed. The local ethical committee of Yeni Yuzyıl University in Istanbul, Turkey, approved the study protocol. The study was performed according to the principles of Helsinki Declaration. All patients underwent a BLES procedure using a 12-mm, 15-mm, or 20-mm probe. Patients older than 40 years of age were also evaluated with mammography to exclude obvious breast cancer cases. The procedure used US guidance on all patients by the same team. This team was composed of an experienced radiologist, breast surgeon, and anesthesia expert.

Excisional biopsy was performed with BLES in women who had moderate-severe anxiety due to the possibility of breast cancer and a BIRADS 3 breast lesion of \<2 cm in diameter as diagnosed by US. This procedure was not used in individuals with contraindications, chronic obstructive pulmonary disease, and cardiac failure. We excluded patients with less than 6 mm between the lesions or between the skin or chest wall under compression as well as those with a total compression thickness of the breast of less than 30 mm. Positioning was performed very sensitively as soon as BLES was activated. Therefore, data on the first 10 patients who underwent the procedure were excluded from the study because the team had limited proficiency with the technique at that time. All patients were informed about the procedure and gave written, informed consents.

Breast lesion excision system may be performed under the guidance of MRI and US to increase the understanding of the treatment site (**[Figure 1](#F1){ref-type="fig"}**). Touching a button turns on BLES; the metallic spikes stick out under US guided and surround the lesion. The probe and complete sample are then removed, and the specimen is sent to histology in formalin after radiographic evaluation. The external surfaces of the specimen are stained with ink, and cross-sections are taken perpendicular to the specimen's longest axis. These cross-sections are then serially embedded, and standard pathological analyses are performed until advanced pathological examinations can be conducted such as immunohistochemistry.

![Ultrasonographic image of the BLES (Intact Medical Corp., Framingham, MA, USA) procedure.](SaudiMedJ-39-891-g001){#F1}

The known contraindications for the BLES procedure include patients with cardiac pacemakers or other RF devices because RF waves may potentially inhibit or damage the device.[@ref15] It is not recommended for pregnant women, and caution is required for bleeding control in individuals taking anticoagulants or those with coagulation defects. Before BLES application, careful attention should be given to the relationship between the skin surface and the chest wall of the lesion localization because RF waves transmitted from the metallic spikes may cause thermal burns and possible skin necrosis during biopsy.[@ref15] After lesion excision, a carbon-based absorbable tissue marker (BiomarC; Carbon Medical Technologies, Inc., St. Paul, MN, USA) was inserted using the same tract to identify the site in case further intervention was necessary. The mean absorption time of the marker was 6-months.

The Visual analogue scale (VAS) was administered in the procedure room to quantify the patients' pain. A VAS score of 0 indicates no pain, and 10 indicates the worst pain imaginable. Patients were followed for 3-5 hours after the procedure and then discharged. The same team performed the procedure on all patients and recorded the following: the radiological and pathological size of the lesions, the complete excision rate, the procedure duration, the pathological diagnosis, imaging findings before and after the procedure, and complications (allergic reaction, fainting, hematoma or seroma formation, thermal damage, wound infection, pain requiring analgesic use, delayed wound healing). An experienced breast pathologist performed the pathological examination.

The anxiety level of the patients was measured before the procedure and 6-months afterwards using the Hamilton anxiety rating scale (HAM-A) a widely used semi-structured scale developed for use in clinical and research settings to determine the severity of anxiety. Its validity and reliability have already been studied in Turkey.[@ref16] Each of the 14 items on the scale is defined by a series of symptoms. Psychological and physical anxiety is measured using the HAM-A test.[@ref17]

Every item is evaluated on a measure between 0 (not available) and 4 (severe). The sum of the scores range from 0-56. Mild anxiety is less than 17, and mild-moderate anxiety is between 18-24; moderate-severe anxiety is 25-30. The BLES procedure was performed on patients who had a score of 25 points or more on the HAM-A questionnaire. Clinical and sonographic follow-ups were performed for all patients at 6-month intervals in the first year and once a year afterwards. An annual mammogram was added to the follow-up plan of patients older than 40 years of age. The mean follow-up period was 24-months (range=12-48 months).

This cross-sectional study investigated the efficacy of the BLES procedure in excisional biopsy in women with indeterminate BI-RADS 3 breast lesions of less than 2 cm in diameter. The statistical analyses used SPSS for Windows, Version 15.0 (SPSS Inc., Chicago, IL, USA). The VAS pain scores of the patients and the pathological distribution of lesions were analyzed using numbers, percentages, and standard deviation.

Results {#sec1-3}
=======

A total of 70 BI-RADS category 3 indeterminate small breast lesions were found in the 68 patients over 3 years. The mean age of the patients who had excision biopsy was 48.3 years (range=28-77 years). All patients had a benign pathology. The complete excision ratio of the cases was 85% (60 of 70 lesions). Clear margin is not reported because all cases are benign. The mean duration of the procedure was 12 minutes (range=8-22 minutes). The VAS pain score questionnaire results of all patients showed that only 5 (7.1%) patients complained of moderate discomfort; the remainder reported only mild discomfort (**[Figure 2](#F2){ref-type="fig"}**). The median pain score was 3 out of 10. There was no incidence of vasovagal syncope and no intolerant patients during procedure. Small hematomas were found in 3 (4.2%) patients, but no additional surgical intervention was required to address this complication. There were no infected wounds. There was thermal damage in one of the first 10 cases; these were not included. In terms of device, 42 procedures were performed with a 20-mm wand, 21 procedures with a 15-mm wand, and 7 procedures with a 12-mm wand.
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The mean radiological width of the lesions was 16-mm (range=11-20 mm). The pathological examination revealed minimal diathermia artifacts of less than 1-mm on the margins of sample cross-sections, but these caused no problem in histology. The size of the lesions was correctly measured in cross-section, and the excision was sufficient in all cases apart from the definite diagnosis. The pathology results of all the lesions are summarized in (**[Table 1](#T1){ref-type="table"}**). The HAMA-A anxiety scores of all the patients at the control visit performed after 6-months were below 25 (**[Figure 3](#F3){ref-type="fig"}**). These outcomes were accepted as very favorable results of the BLES procedure.

###### 

Summary of final pathology.
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![Hamilton anxiety rating scale of the patients (before and after 6 months the procedure). HAMA-A - Hamilton anxiety rating scale](SaudiMedJ-39-891-g004){#F3}

The patients were followed for a mean length of time of 24-months (range=12-48 months). No recurrence was observed during the follow-up period. Two years later, a breast mass was detected in the tissue of the other breast of one patient. This was also a BI-RADS category 3 lesion less than 2 cm in size; this lesion was also excised with a BLES procedure.

Discussion {#sec1-5}
==========

Many articles have reported that fewer than 2% of BI-RADS 3 indeterminate lesions were malignant after evaluation with additional mammography, diffusion weighted MRI, and US imaging.[@ref1],[@ref18] In our study, none of the patients had a malignant or premalignant lesion. Excision was preferred after wiring the lesion in one patient because there were microcalcification clusters on the mammography image. Patient compliance rates were low if additional imaging or only follow-up was recommended in patients with BI-RADS 3 indeterminate lesions.[@ref4] This compliance may decrease to 83.3% at 6-months, 75.9% at 12-months, and 53.9% within 2 years.[@ref4] These decreases are significant because follow-up at short intervals covers not only the first 6-months but also up to 2 years. There was only one patient who had BLES excision who did not attend the follow-up visits. This patient was excluded from the study.

Breast cancer is the most commonly encountered cancer among women in developed and developing countries. Globally, more than 570,000 women died from breast cancer in 2015.[@ref19] Mammography screening studies can decrease mortality due to breast cancer.[@ref20] However, screening and diagnostic tests frequently cause anxiety in women when breast lesions are observed, this decreases the quality of life.[@ref21] Therefore, the minimally invasive BLES technique was used for these women with severe anxiety due to breast masses. The patients did not have to live with a mass in their breast or observe long-term follow-up protocols. We found that the anxiety level was significantly decreased when the pathology results indicated benign lesions completely removed via a tolerable procedure under local anesthesia.

Grady et al,[@ref11] demonstrated that there was no need for an additional surgical intervention or follow-up procedure after complete excision of \<2 cm diameter lesions. We found 70 indeterminate breast lesions in 68 patients who were anxious due to diagnosis with BI-RADS category 3 masses (\<2 cm diameter). These subjects underwent total excision with the BLES procedure. Breast lesion excision system is an effective and well-tolerated biopsy procedure with few complications. It facilitates correct pathological examination and offers a whole specimen. However, in addition to these contraindicated conditions, this procedure is not suitable for lesions that are close to the skin, in cases with multiple lesions, or for women with small breast tissue.

Seror et al,[@ref22] and Allen et al,[@ref15] reported only one hematoma in prospective cohorts of 163 and 74 patients. Sie et al,[@ref10] and Killebrew et al,[@ref14] had larger retrospective cohorts. Sie at al,[@ref10] described one infection that was treated with oral antibiotics. Minor complications may have occurred without being recorded. Lower complication rates were reported in previous studies. The exclusion of procedures performed during the introductory period might explain this lower rate. Sie et al,[@ref10] excluded the first 15 patients at each research site.

We found no early or late complications other than 3 small hematomas; no additional surgical intervention was performed in the hematoma cases. Moreover, all specimens obtained using the BLES technique had excellent quality for pathological analysis. The remaining tissue with low-grade malignancy left after vacuum excision of a papilloma or any remaining borderline lesions can lead to serious negative outcomes. There is no defined margin for excision, and the value of extended vacuum biopsy is definitely debatable for indeterminate and potentially malign lesions. Breast lesion excision system clearly prevents this problem, and it provides a small but safe margin. The papilloma literature has only a few small case series and a limited number of articles with only short-term findings.[@ref15],[@ref23] Although the size of the available wands precludes the excision of many lesions, benign lesions with a suitable size and localization can be effectively treated in an outpatient clinic. The BLES procedure can excise the small (≤10 mm) breast carcinomas without fragmentation and can provide a clear margin.[@ref24] However these carcinomas must be solid lesions that can be seen radiologically. The BLES procedure has a therapeutic role in these cases. A clear biopsy margin should be 1-mm and over. This is the only independent predictor of complete lesion excision.[@ref24]

This study has some limitations. The individual breast cancer risk of the patients was not calculated, and breast MRI was not performed. A breast MRI and an individual breast cancer risk calculation can change the patients' anxiety levels. Thus, the selection of the patients for the BLES procedure would improve. However, 6-months lesion follow-up would remain an issue.

In conclusion, these results indicate that BLES is a beneficial biopsy tool for women with BI-RADS 3 indeterminate breast lesions and severe anxiety. It can be performed in an outpatient clinic setting with low complication rates, minimal scar tissue, and complete mass removal. There is a need for long-term studies comparing this technique with control subjects so that the procedure can be accepted as the gold standard in the management of indeterminate BI-RADS category 3 small breast lesions.
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